were carried out using aqueous extract from palm bunch ash of Elaeis guineensis Jacq. Various concentrations of palm bunch ash extract; 10, 20, 30, 40, and 50%, alongside a control (0%) 
Introduction
Organic manure is utilized as a source of nutrients for plant growth and a soil amendment for improvement of soil structure and texture [1] ; [2] . Organic manure has the potential of providing increased physical and biological storage mechanisms of soils. Similarly, organic manure is an excellent natural fertilizer containing nitrogen, phosphorus, potassium, and other nutrients as well as its organic matter content, which improves soil structure, aeration, soil moisture holding capacity and water infiltration [3] . In addition, improved organic matter content of the soil serves as a source of food and energy for a myriad of beneficial soil microorganisms. Although, the nutrient content of organic manure varies depending on source, moisture content, storage, and handling methods, the general application rates are based on both soil and crop needs. Nutrient disorders may be noticeable on plants due to nutrient toxicity resulting from too much of available nutrient or as nutrient deficiency to plant [4] ; [1] ; [3] . Therefore, the nutrient content of the soil and nutrient requirements of the crop should be carefully balanced with application of nutrient.
Oil palm (Elaeis guineensis Jacq) is a species of palm commonly called African oil palm, which is highly cultivated in southern Nigeria as the principal source of edible palm oil. Empty fruit bunch is one of the major waste products generated from processing fresh fruit bunch in palm fruit processing mills. The empty palm fruit bunches are often burnt or put through a special incineration process to produce palm bunch ash [5] ; [6] ; [7] . The filtrate (palm bunch ash extract), an aqueous extract commonly used for domestic purposes in most part of southern Nigeria, which is obtained from the filtration of the mixture of palm bunch ash and water has a brown colour, slippery to touch, and can emulsify oil [8] . Palm bunch is used by farmers as one of the best and the most economical sources of potassium. Its high pH value makes it a useful material for neutralizing soil acidity, especially in peat areas and acidic soils with low potash. In addition, the rich content of potassium, calcium, phosphorus and magnesium in the palm bunch ash, makes it suitable as a liming material and fertilizer supplement [9] ; [8] .
Abelmoschus esculentus L. Moench belongs to the family Malvaceae. It is a popular vegetable crop cultivated widely in the tropics and some parts of the subtropics mainly for its fruit, which is used as a vegetable both in the green and dried state. It is an important cash crop for small and marginal farmers [10] ; [8] . This research becomes greatly significant in view of the fact that most soils in Southern Nigeria are deficient in nutrients as well as acidic due to the nature of parent material, heavy leaching and weathering [11] . This research was conducted to examine the effect of Aqueous extract obtained from palm bunch ash of Elaeis guineensis Jacq on the germination and growth of Abelmoschus esculentus L. Moench
II. Materials and Methods

Preparation of Palm Bunch Ash
Palm bunch refuse were obtained from local oil palm mills sites in Abak, Akwa Ibom State, Nigeria. The palm bunch refuse were sundried for one week and ashed in the oven at 100 0 C. 250ml of distilled water was used to extract 100g of palm bunch ash under continuous heating and stirring (30 mins) on a mechanical shaker. The slurry obtained from the process was centrifuged (1000 r/min, 15 mins) filtered under vacuum (using Bunsen burner) and freeze dried to obtain aqueous extract (17) . The aqueous extract was diluted using distill water to obtain 10, 20, 30, 40 and 50% concentrations of palm bunch ash extract while 0% (distilled water) served as a control.
Germination Studies
Seeds of Abelmoschus esculentus L. Moench were obtained from Akwa Ibom Agricultural Development Programme (AKADEP), Uyo, Akwa Ibom State, Nigeria. Healthy seeds were surface sterilized with 0.01% mercuric chloride for 30 seconds. Sterilized seeds were immediately washed several times with sterile distilled water and air dried. Seeds (10) of the crops were sown in sterilized Petri dishes each containing two sterile What-Man's filter paper. Each treatment was replicated five (5) times and maintained for 21 days under light condition at 28 ± 1 0 C. Percentage germination and coefficient of velocity of germination counts were recorded at 24, 48, 72, and 96 hours after sowing all the seeds (17).
Growth studies
Growth parameters such as shoot length, root length, fresh weight, dry weight, and moisture content of the seedlings were measured as follows:
Determination of Germination Percentage and Coefficient of Velocity of Germination
Percentage germination and coefficient of velocity of germination counts were recorded at 24, 48, 72 and 96 hours after sowing all the seeds [12] .
Germination Percentage : Number of seeds germinated x 100
Total number of seeds sown 1
Coefficient of Velocity of Germination : Total number of seedlings A 1 T I + A 2 T 2 -----A X T X Where A = the number of seedling emerging on a particular number of days-(T)
Determination of Shoot Length and Root Length
The shoot length and root length of the seedlings were measured with a meter rule and expressed in centimeters.
Determination of Fresh Weight, Dry Weight, and Moisture Content
Seedlings were harvested at the end of experiment (21 days). Harvested seedlings were washed with sterile-distilled water using a sieve to avoid loss of plant parts. Blotting papers were used to dry the seedlings and the fresh weight measured using mettler-p-165 weighing balance. Gallen Kamp oven maintained at 65 o C was used to dry the fresh seedlings for 2 days followed by measurement of dry weight. The percentage moisture content of the seedlings was obtained as the difference between the fresh weight and dry weight of the plantlets multiplied by 100 over the fresh weight [13] .
Analysis of Palm Bunch Extract
The pH, and mineral element (calcium, magnesium, potassium, sodium, zinc, copper and iron) contents of palm bunch ash extract were examined using atomic absorption spectrophotometer [14] .
Statistical Analysis
The data generated from the study were subjected to analysis of variance (ANOVA) where the differences in the means were tested using Least Significant Difference (LSD) [15] .
III. Results and Discussions
Germination and Growth Studies of Abelmoschus esculentus L. Moench in Palm Bunch Ash Extract
The pH of the palm bunch ash extract was 9.10 indicating that it is an alkaline medium. Similarly, the palm bunch ash extract showed the presence of potassium, calcium, magnesium, sodium, copper, iron, zinc, and total nitrogen in a decreasing order as mineral elements (TABLE 1) . The rich mineral composition of the extract shows that it can be utilized as nutrient supplements to improve the soil fertility, as well as its effectiveness as a liming material due to the alkaline properties. Palm bunch ash has been reported to contain varying nutrient content depending on the source and method of treatment [16] . Increase in available nitrogen, phosphorus, potassium, calcium and magnesium has been reported in palm bunch ash treated soils [9] . Germination studies showed that the percentage germination of Abelmoschus esculentus significantly (P< 0.05) decreased with increase in concentration of palm bunch ash extract, except at 10% level of concentration, where there was a slight stimulation above the control. Similarly, the coefficient of velocity of germination of the crop decreased with increase in the concentration of the extract (TABLE 2) . Osmotic pressure effect has been identified as one of the major factors that affect germination and growth of crops in palm bunch ash treated medium [17] . High osmotic pressure of a medium causes difficulty in absorption of water and nutrients by plant roots which results in growth retardation [4] ; [18] . Mean value ± Standard error of 5 replicates
In this study, the shoot length, root length, fresh weight, dry weight and moisture content of the crop were significantly (P < 0.05) decreased with increase in the concentration of palm bunch ash extract, except at 10% concentration, where there was slight stimulation in fresh weight and moisture content of the crop (Table 3 ). The incorporation of liming material into the soil to correct soil acidity has shown a number of beneficial effects such as aggregation of soil particles and rate of organic matter decomposition [19] ; [20] ; [21] . This study has revealed both growth deterioration and enhancement of some growth parameters of the crop at higher and lower concentrations of the extract, respectively. In general, the most favourable pH range for vegetable is between 5.5 to 6.5 in mineral soil and 5.0 to 6.0 in organic soil, therefore, the availability of some plants nutrients is greatly affected by soil pH [22] . At alkaline pH values greater than 7.5, phosphates ions tend to react with calcium and magnesium to form less soluble compounds. Most of the other nutrients, especially some micronutrients such as boron, manganese, iron, zinc, and copper, tends to be less available at soil pH above 7.5 such that these nutrients are precipitated as solid materials that plants cannot use [4] ; [23] . Excessive liming has also been shown to cause prominent nutrient disorders such as chlorosis resulting from elevated levels of bicarbonate concentration. High level of bicarbonate may lead to decrease growth and yield of crops due to distortion in uptake, translocation, and utilization of trace elements such as iron as well as inhibition of leaf growth and chloroplast development [22] ; [19] ; [18] . 
IV. Conclusion
The effective use of palm bunch ash extract as nutrient supplement and liming material in acidic soil requires the application of the extract at optimum rates as well as identifying both crop and soil needs, most especially for the cultivation of Abelmoschus esculentus L. Moench. Higher concentrations of palm bunch ash extract may negatively affect germination and early seedling growth of the test crop (Okra).
